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ABSTRACT

The 1985 NSRP "Design For Production Manual"
(SP-4,1986) describes of a Build Strategy
basis for improved shipbuilding performance through
front end involvement of all departments and better
COmmunication.  A number of U.S. shipbuilders are
known to have used the approach However, the extent
of its use and the experience of the users was unknown.

To remedy this situation the SF-4 Panel conceived a
project to determine;(l)how widely "the Build
Strategy approach" was known and used by U.S.
shipbuilders, and (2) a suitable Build Strategy
framework with examples of its use for two typical ship
types.

This paper summarizes the performance of the
project and briefly describes the findings of the U.S.
and foreign shipyard surveys and visits, the rquired
prerequisites for use of a Build Strategy and benefits
from its use. It also includes the contents list for the
proposed Build Strategy framework

INTRODUCTION

All shipbuilders plan how they will build their
ships. The plan may be only in someone’s head or a
detailed and documented process involving many
people. Often different departments prepare
independent plans which are then integrated by a
"Master Plan/Schedule"..

A Build Strategy is much more than the normal
planning and scheduling and a description of how the
Production Department will build the ship.

Many shipbuilders use the term "Mild Strategy" for
what is only their Production Plan. In terms of this
project, this is incorrect. The term "Build Strategy" as
used throughout this paper has a special specific
meaning. It is also recognized that some shipbuilders
have a process very similar to the Build Strategy
approach but do not call it such

What is the meaning by the term Build Strategy for
this project? Before specifying this, the aims of a Build
Strategy are briefly discussed

It:

l applies a company's overall shipbuilding

l

l

l

l

l

l

l

l

l

l

policy to a contract
provides a kprocess for ensuring that
deaign development takes full account of
production requirements,
systematically dmduces production
engineering principles that reduce ship
work content and cycle time,
identifies interim products and creates
product-oriented approach to
engineering and planning of the ship,
determines resource and skill
retirements and overall facility loading,
identifies shortfalls in capacity in terms of
facilities, manpower and skills
creates parameters for progmming and
detail planning of engineering
Procurement and production activities
provides the basis on which any eventual
production of the product may be orgainzed
including procurement dates for "long lead"
material items.
• ensures all departments contribute to the
strategy,
identifies and resolves problems before
Work on the contract beings, and 
ensures Communication, cooperations,
collaboration and consistency between the
various technical and production functions.

In summary:

A BUILD STRATEGY IS AN AGREED DESIGN,
ENGINEERING, MATERIAL MANAGEMENT,
PR0DUCTION AND TESTING PLAN, PREPARED
BEFORE WORK STARTS, WITH THE AIM OF
IDENTIFYING AND INTEGRATING ALL
NECESSARY PROCESSES.
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TABLE 1
ELEMENTS OF SHIPBUILDING

POLICY

POLICY OVERVIEW
Policy Based on Business Plan Objectives
Sets (objectives for Lower Levels

CURRENT PRACTICE
Existing Standards 
"Last Best" Practice
Procedures to be Applied to Next Contract

PRODUCTIVITY ACTION PLAN
Covers Next Twelve Months
Plans Improvements in Specific Areas
Is a Set of Projects

FUTURE PRACTICE
Developed from Current Practice
Incorporates Outcome of Action Plan
Procedures to be Applied to Future Contracts

LONG TERM DEVELOPMENT PLAN
Covers Facilities Development
Covers a Five Year Period

TABLE 2
TYPICAL LIST OF CONTENTS IN A
DETAILED SHIPBUILDING POLICY

DOCUMENT

1.0 OVERVIEW
1.1 Objectives
1.2
1.3

2.0
2.1
2.2

3.0
3.1
3.2
3.3

Purpose and scope
Structure

PRODUCT RANGE
Product Definition
Outline Build Methods

OVERALL PHILOSOPHY
Outline
Planned Changes and Developments
Related Documents

3.4
3.5
3.6
3.7
3.8
3.9

4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
$.8
4.9

work Bsreakdown Structure
coding
Technical Information
Workstations
standards
Accuracy Control

PHYSICAL RESOURCES
Outline
Planned Changes and Developments
Related Documents
Major Equipment
Steel Preparation and Subassembly
Outfit Manufacture
steel Assembly
outfit Assembly
Pre-Outfit Workstations

4.10 Berth/Dock Area
4.11 Engineering Department Resources

5.0 SHIP PRODUCTION METHODS
5.1 Outline
5.2 Planned Changes and Developments
5.3 Related Documents
5.4 Standard Interim Products, Build
Methods,
5.5 Critical Dimensions and Tolerances
5.6 Steel Preparation
5.7 Steel Assembly
5.8 Hull Construction
5.9 Outfit Manufacture
5.10 Outfit Assembly
5.11 Outfit Installation
5.12 Painting
5.13 services
5.14 Productivity Targets
5.15 Subcontract Work

6.0 SHIP DEFINITION METHODS
6.1Outline
6.2 Planned Changes and Developments
6.3 Related Documents
6.4 Ship Definition Strategy
6.5 Pre-Tender Design
6.6 Post-Tender Design



7.0 PLANNING FRAMEEWORK
7.1 Outline
7.2 Planned Changes and Developments
7.3 Related Documents
7.4 Strategic Planning
7.5 Tactical Planning
7.6 Detail Planning
7.7 Performance Monitoring and Control

8.0 HUMAN RESOURCES
8.1Outline
8.2 Planned Changeds and Developments
B.3 Related Documents
8.4 Organization
8.5 Training
8.6 Safety

9.0 ACTION PLAN
9.1 Outline
9.2 Projects and Time scales

The strategic leve will also address the question of 
facility capability and Capacity.

Documentation on the above will provide input to 
the conceptual design stage course, in those
cases where agent is undertaking   the design
work and the builder has not been identified.

Documentation providing input to the preliminary
design stage will include:

l preferred raw material dimensions,
l maximum steel assembly dimensions,
l maximum steel assembly weights,
l material forming Capability, in terms of

preferred hull configurations.
l "standard" preferred outfit assembly sizes,

configuration and weights, based on facility
l capacity/capability, and
l "standard" preferred service routes.

At the tactical level standard products and 
production practices related to the contract and 
transition design stages, and to the tactical planning
level will be developed. All the planning units will be
ana lyzed  broken in to  a  h ie rachy of
products.

The policy documents will detine preterences with
respect to:

• standard interim products
l standatd product processess and methods,
• standartd production stages,
l installation  practices,
l standartd material sizes, and
l sandard piece parts.

The capacity and capability of the major shipyard
facilities will also be documented

For the planning units, sub-networks will be
developed which define standard times for all
operations from installation back to preparation of
production infomation. These provide input to the
planning function.

At the Detail level, the policy provides standards for
production operations and for detail design.

The documentation will include:

Reference to the standards should be made in
contracts, and relevant information made available to
the design, planning and production funcitons.

As with all levels of the shipbuilding policy, the
standartds are updated overtime, in line with product
development and technological change.

A ship definition is a detailed description of the

format of that information to be produced by each
department developing technical information within a
shipyard. The description must ensure that the
information produced by each department is in a form
suitable for the users of that information.

These users include:

shipownersortheiragen@
shipyard management,
classification societies
government bodies,
other technical departments

design and drawing offices,
CAD/CAM center,
lofting
planning
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production engineering
production control,
material control,

l production departments

Preferably the ship under consideration would also
be of a type which has been identified in the
Shipbuilding Policy as one which the shipyard is most
Suited to build.

The next best scenario would be that the ship being
designed was of a type for which a build strategy exists
within the shipyard.

BENEFITS OF A BUILD STRATEGY TO U.S.
SHIPBUILDERS

If mass production industries, such as automobile
manufacturing  are examined, there is no evidence of the
use of build strategies.

Someshipyards, which have a very limited product
Variety, in terms of interim and final products,
generally speaking, also have no need for build
strategies due to their familiarity with the products. If
such shipyards, which are amongst the most productive
in the world do not use build strategies, then why
should the U.S. industry adopt the build strategy
approach?

The answer lies in the differences in the
commercial environments prevalent and the gearing of
operating systems and technologies to the product mix
and marketing strategies. In a general sense, the most
prodcutive have identified market niches, 
developed suitable standard ship designs, standard
interim products and standard build methods. By
various means, these yards have been able to secure
sufficient orders to sustain a skill base which has
become familiar withvthose standards. As the degree of
similarity in both interim and final products is high, 
there has been no need to re-examine each vessel to
produce detailed build strategies, but many of them do
as they find the benefitss greatly outweigh the effort.

It is most likely that the U.S. shipbuilding industry's

will begin with one-offs or at best very limited series
contracts. Furthermore, as many U.S. shipyards
believe that it will be most effective to concentration

Strategy approach will ensure that the way they are to
reapplied is well planned and communicated to all
involved.

Most shipyards will have elements of a Build
Strategy Document in place. However, without a
formalized Build Strategy Document the lines of
communication may be too informal and variable for
the most effective strategy to be developed.

A well organized shipyard will have designed its
facilities around a specific product range and standard
production methods which are supported by a variety of
technical and administrative

and detailed in a Shipbuilding Policy. In this case,
When new orders are received only work which is
significantly different from any previously undertaken
needs to reinvestigated in depth in order to identify
possible difficulties.

Where it has not been possible to minimize product
Variety, such investigations will become crucial to the
effective operation of the shipyard. The outcome of
these investigations is the Build Strategy Document.

A Build Strategy is a unique planning tool. By
integrating a variety of elements together, it provides a

development schedule. It is also an effective way of
capturing the combined design and shipbuilding
knowledge and proceses, so they can be  continuously

meetings that bring all groups involved together
evaluate and decide on how the ship will redesigned,

The objectives of the Build Strategy Document are
as follows:

l To identify the new vessel.
l To identify the design and  features of the new

l To identify contractual and management
targets.

l To identify  departures from the shipyard's
shipbuilding Policy.

l To identify constraints based on the new
vessel being designed/constructed particularly
with reference to other work underway or
envisaged.

l To idenlify what must be done to overcome
complex vessels the build strategy approach will be a the above constraints.
key factor in enabling the yards to obtain maximum
benefit from the many advanced technologies, most of The last objective is particularly important as
which have been made available through the work of decisions taken in one department will have
the NSRP Ship Production Panels. Also, the Build
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implications for many Others. This means that
effective interdepartmental communication is vital.

The very act of developing a Build Strategy will
have benefits due to the fact that it requires the various
departments involved to communicate and to think
rationally about how and where the work for a
particular contract will be performed. It will also
highlight any potential problems and enable them to be
addressed well before the “traditional” time when they
will arise.

If a Shipbuildng Policy exists for the company,
then it should be examined        
ship of the type under consideration is included in the
preferred product mix. If such a ship type exists then
certain items will already have been addressed.

These items include:

l outline build  methods
l work breakdown structure,
.coding,
l workstations,
l standard interim products,
l accuracy control,
l ship definition  methods,
l planning framework,
l physical resources atshipyard,and 
.human resources. 

One thing which is unique to any new ship order is
how it fits in with the ongoing work in the shipyard.
The Current work schedule must be examined in order
to fit the ship under consideration into this schedule.
key dates, such as cutting steel,keel laying,launch   
and delivery will thus be determined.

Using the keydates other events can be planned.
These events are:

l key event  program,
l resource utilisation,
• material and equipment delivery schedule,
l material and equipment ordering schedule,
l drawing schedule,
l schedule of tests  and trials, and   
l stage payment schedule and projected cash

flow.

Once the major events and schedules are
determined they can be examined in detail to expand
the information into a complete build strategy. For
example,the event program can be associated with
the work breakdown to produce planning Units and
master schedules for hull, blocks, zones, equipment
units, and systems.

The Build strategy Document should beused by all
of the department listed above, aud a formal method
of feedback  of problems and/or proposed changes must
be in place so that agreed procedures cannot be
changed without the knowledge of the responsible
person. Any such changes must then be passed on to
all holders of controllcd copies of the build Strategy.

The Build  Strategy is used to facilitate and
strengthen the communication links. It should bring
Up front and be used to  resolve,potenlial conflicts
between departments in areas of design details,
if a manufacturing process,make by desicions and
in the delivery goals.

ABuild Strategy can be usd as an effective people
empowerment tool giving Participants the
opportunity  to workout all their needs together in
advance Of performing the tasks.

The  intent of a Build Strategy is to disseminate the
information it containg to  all who can benefit  from
knowing it. Throughout this report it is described as a
hard copy document but today it could well be
electronically stored and disseminated through local
area  network stations.

Producing a Build Strategy Document will not
guarantee an improvement in productivity, although,
as stated earlier, the process of producin the document
will have many benefits. Full benifits will only be
gained if the strategy is implemented and adheredto.

Positive effects of the Build Strategy approach are
two-fold

. During production managers and foremen
have a guidance document which ensures that
they are fully aware of the construction plan
and targets,even those relating to other
departments. This reduces the likehood of .individuals making decisions which have
adverse effects in other departments.
Although often quoted by shipyards as being
the reason for a Build Strategy, the benefits
accruing from this are not major.

l Prior to production, the use of the Build
Strategy approach ensures that the best
possible overall design and production
philosophy is adopted crucial
Communication between relevant departments
is instigated early enough to have a significant
influence on final costs. It is therefore the
structured, cross-discipline philosophy which
provides the down stream reductions in costs,
and this is the major benefit

A yard which develops a strategy by this method
will gain all the advantages whether or not a single
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